INTRODUCTION {#sec1-1}
============

The Papanicolaou cervicovaginal (Pap) test was designed to screen squamous pathology of the cervix, and it has been a huge success in reducing the incidence of invasive squamous cell carcinoma of the cervix for decades in the United States.\[[@ref1]\] Although relatively uncommon, atypical glandular cell (AGC) interpretations show limited reproducibility and pose difficulties for both pathologists and the clinicians to manage those women with such an interpretation.\[[@ref2][@ref3][@ref4]\]

The 2001 Bethesda System (TBS) terminology has incorporated changes to report glandular epithelial abnormalities.\[[@ref5]\] Atypical glandular cells should be categorized as to the cell type of origin (endocervical or endometrial) whenever possible. Otherwise, the generic term "AGCs" can be used. These can be further classified as "favor neoplastic" or "not otherwise specified (NOS)." Atypical endometrial cell (AEM) needs not to be further classified.\[[@ref6]\] The prevalence of AGC is low with a reporting rate of only 0.29% in a meta-analysis study.\[[@ref7]\] There have been numerous studies addressing the clinical significance of patients with AGC in general.\[[@ref8][@ref9][@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17]\] Histologic follow-up of women with an AGC interpretation has revealed a spectrum of lesions ranging from benign to malignant neoplasm and from squamous dysplasia to adenocarcinoma of the endocervix or endometrium.\[[@ref9][@ref16][@ref18][@ref19]\] The 2012 American Society of Colposcopy and Cervical Pathology (ASCCP) Guideline recommends endometrial and endocervical sampling for all women with a diagnosis of AEM.\[[@ref20]\] If no endometrial pathology is revealed, then a subsequent colposcopy should follow. Clinicians are often more suspicious when the patients presented with postmenopausal bleeding to have significant endometrial pathology (atypical hyperplasia or adenocarcinoma). They often perform hysteroscopic examination and biopsy on patients with abnormal vaginal bleeding regardless of their Pap test results.\[[@ref21][@ref22]\] Currently, there is limited published literature on the histological follow-up, specific for AEM or AGC favor endometrial origin (AGC-EM) on liquid-based Pap tests. Furthermore, the data on the correlation of Pap test cytology with clinical presentations at the time of biopsy (abnormal vaginal bleeding) is lacking.

Taking advantage of the uniform acceptance of TBS 2001 in our institution of AGC and a set of relatively objective criteria for AEM and AGC-EM, we conducted the current study to investigate the incidence of clinically significant lesions among women with liquid-based Pap interpretations of AEM and AGC-EM. In addition, we correlated these significant lesions with the patient\'s clinical presentation. The main objective of this study is to investigate if AEM/AGC-EM combined with abnormal vaginal bleeding is associated with higher incidence of significant endometrial pathology.

MATERIALS AND METHODS {#sec1-2}
=====================

This retrospective, cytohistologic correlation study was approved by the Cleveland Clinic\'s Institutional Review Board. During a 60-month period from July, 2004 to June, 2009, all ThinPrep^®^ cases with AGC diagnoses from the Cleveland Clinic were collected. We fully adopted the TBS 2001 terminology for glandular cell abnormality.

During this 5-year period, we accessioned 332,470 Pap tests of which 169 (0.05%) were interpreted as either AEM or AGC-EM. Of the 169 patients, 133 had histologic follow-up within the health care system. These 133 patients comprise the current study population. Cases with the cytological interpretations of atypical endocervical cells, atypical glandular cells, NOS, atypical glandular cells, favor neoplastic, endocervical adenocarcinoma *in-situ*, or adenocarcinoma were excluded from the study.

We used the following cytomorphologic criteria for AEM and AGC-EM: (1) Nuclear enlargement, approximately two times of the size of the intermediate cell nucleus; (2) small, but visible nucleoli; and (3) groups of glandular cells with vacuoles containing neutrophils.

The most severe histopathologic diagnosis was recorded as the "end point." The follow-up data were categorized as benign endometrium, endometrial polyp, endometrial hyperplasia without atypia, endometrial hyperplasia with atypia, and adenocarcinoma (endometrial, endocervical, or others).

The clinical notes were retrieved from the medical record. The presence or absence of abnormal vaginal bleeding was recorded on each patient.

In our institution, it is generally accepted that patients with cytological interpretations of AEM do not get HPV DNA test. On the other hand, patients with AGC-EM may get HPV-DNA test depend upon clinical judgment. Hybrid Capture 2 high-risk HPV DNA test (Qiagen Corp., Gaithersburg, MD, USA) was used to detect DNA from high-risk HPV types: 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, and 68.

Statistical comparisons were performed using the Fisher exact test, and the level of 0.05 was considered for significance. The SAS system (SAS Inc., Cary, NC, USA) was used for the calculation.

RESULTS {#sec1-3}
=======

The patients ranged in age from 21 to 71 years old (mean 49.7). On ThinPrep^®^ cytology slides, the 133 cases had at least one of the following cytological features of AEM or AGC-EM: (1) Nuclear enlargement, approximately two times of the size of an intermediate cell nucleus \[[Figure 1](#F1){ref-type="fig"}\]; (2) small, but visible nucleoli \[[Figure 2](#F2){ref-type="fig"}\]; and (3) groups of glandular cells with vacuoles containing neutrophils \[[Figure 3](#F3){ref-type="fig"}\].

![A Papanicolaou cervicovaginal (Pap) test showing atypical glandular cells favors endometrial origin (nuclear size twice of that of an intermediate cell nucleus - red arrow). The histologic follow-up is well-differentiated endometrioid adenocarcinoma, FIGO grade 1. Pap stain, ×400](CJ-11-29-g001){#F1}

![A Papanicolaou cervicovaginal (Pap) test showing atypical endometrial cells (a small group of glandular cells with visible nucleoli-red arrow). The histologic follow-up is atypical complex endometrial hyperplasia. Pap stain, ×600](CJ-11-29-g002){#F2}

![A Papanicolaou cervicovaginal (Pap) test showing atypical endometrial cells (a fairly large group of glandular appearing cells with cytoplasmic vacuole containing neutrophils-red arrow with dashed line). The histologic follow-up is well-differentiated endometrioid adenocarcinoma, FIGO grade 1. Pap stain, ×600](CJ-11-29-g003){#F3}

The time intervals between the Pap tests and histological follow-up ranged from \<2 days to 4 months. On follow-up histology, 27 (20.3%) had neoplastic/preneoplastic uterine lesions. Among them, 20 patients (15%) were diagnosed with adenocarcinoma (18 endometrial, 1 endocervical and 1 metastatic colorectal carcinoma to the uterus), 3 (2.2%) with atypical complex endometrial hyperplasia, 2 had complex hyperplasia without atypia (1.5%), and 2 had simple hyperplasia without atypia (1.5%). The remaining 106 patients (79.7%) had nonneoplastic endometrial diseases: 12 had benign endometrial polyps (9.0%), 4 had chronic endometritis (3.0%), 3 had endocervical/isthmus-type polyp (2.3%), and 87 had benign endometrium (65.4%). [Table 1](#T1){ref-type="table"} summarizes the initial cytology diagnosis and the histological correlation.

###### 

Histologic follow-up of 133 women with Pap tests of AEM and AGC-EM

![](CJ-11-29-g004)

Of the 133 patients, 98 patients had the cytological diagnosis of AEM (73.7%), and 35 had the diagnosis of AGC-EM (26.3%). Sixteen of the 35 patients (45.7%) with AGC-EM had HPV DNA test. None of them was tested positive.

Among the patients with neoplastic/preneoplastic uterine lesions, 26 of 27 patients were over 40 years old (96.3%). Twenty-two of 25 patients (88.0%) with endometrial hyperplasia or adenocarcinoma presented with abnormal vaginal bleeding at the time of endometrial biopsy or curettage. The patient with metastatic colonic adenocarcinoma had abnormal vaginal bleeding. The patient with endocervical adenocarcinoma did not have abnormal bleeding. In contrast, only 23 of 106 (21.7%) patients of benign endometrial disease on followup presented with abnormal vaginal bleeding. This is significantly lower (*P* \< 0.01) than the group of patients with neoplastic/preneoplastic endometrial disease. [Table 2](#T2){ref-type="table"} compares the two groups of patients with the presence/absence of abnormal vaginal bleeding. The mean time interval between the Pap tests and biopsies among those patients with abnormal bleeding was much shorter than those patients without bleeding (7.4 days vs. 1.2 months, *P* \< 0.05). There was no significant difference in the range of histologic diagnoses between the cases of AEM versus AGC-EM \[[Table 1](#T1){ref-type="table"}\].
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Correlation of abnormal vaginal bleeding with women of AEM and AGC-EM on Pap

![](CJ-11-29-g005)

DISCUSSION {#sec1-4}
==========

The Pap test diagnosis of AGC is not common. However, patients with AGC are at higher risk for both significant glandular and squamous abnormalities.\[[@ref23]\] It is well known that accurately classifying the atypical glandular cell of origin as being endocervical, endometrial, or squamous can be difficult.\[[@ref4]\] The lack of well-defined cytomorphological criteria and the overlapping morphological features among atypical endocervical, atypical endometrial, and atypical squamous cells, cannot exclude high-grade squamous intraepithelial neoplasia (ASC-H) are major reasons for high interobserver variability when examining this subset of Pap tests.\[[@ref2][@ref3][@ref24]\] Nevertheless, the 2001 TBS terminology recommends that AGC should be categorized as to the cell type of origin (endocervical or endometrial) whenever possible.\[[@ref6]\] Since most of the histological follow-up studies have included the generic group of AGC, we decided to conduct the current study to concentrate on those patients with the Pap test diagnoses of AEM and AGC-EM. Thus, we purposely excluded the cases with the Pap test diagnoses of AEC, AGC, favor endocervical, AGC-NOS, and AGC favor neoplastic. This study, to the best of our knowledge, represents the largest reported experience to date on histological follow-up of women with AEM/AGC-EM Pap test results.

Our data on histologic follow-up of women with AEM and AGC-EM are in keeping with the findings reported in the literature on both liquid based cytology and Pap smears.\[[@ref25][@ref26][@ref27]\] A small, but substantial subset of patients with AEM and AGC-EM Pap are found to have significant endometrial lesions. In addition, our study demonstrates several important clinical and pathological implications. First, most of the AEM/AGC-EM patients (88.0%) with endometrial hyperplasia or adenocarcinoma on follow-up presented with abnormal vaginal bleeding at the time of the endometrial biopsy/curettage. Our clinicians are very aware of the patient\'s abnormal clinical presentations. The mean time interval between the Pap tests and biopsies among those patients with abnormal bleeding was much shorter than those patients without bleeding (7.4 days vs. 1.2 months). Many of our clinicians would perform an endometrial biopsy regardless of whether or not the patient\'s Pap test is abnormal. These findings have not been well-documented in the cytology literatures. More importantly, our results recommend that clinicians should be on high alert when a patient with AEM/AGC-EM Pap test diagnosis presents with abnormal vaginal bleeding. Clinical management with endometrial biopsy/curettage is needed to exclude neoplastic/preneoplastic endometrial diseases.

Second, our study shows that AEM and AGC-EM Pap tests have a relative high specificity of predicting endometrial pathology. Only one patient in our study had endocervical adenocarcinoma, and none had high-grade cervical squamous dysplasia on histologic follow-up. This result may raise some questions. It is well-known that many cytopathologists, even the experienced ones, have some difficulty in confidently distinguishing AEM from AEC. However, in our institution, those ambiguous cases tend to be classified as AGC, NOS rather than AEM or AEC. Our study purposely excluded those cases of AGC, NOS. Furthermore, our result mirrors findings reported by a few others. Zhao *et al*. reported that only 1 cervical squamous dysplasia and no endocervical adenocarcinomas were detected in 99 AGC-EM cases (a subset of 662 AGC cases).\[[@ref16]\] Similar findings are also observed in a previous retrospective follow-up study of women with AGC-EM. Chhieng *et al*. reported that only 3 of 62 women of AGC-EM had squamous dysplasia.\[[@ref25]\] In our study, we used the following morphologic criteria once we encountered a small group of glandular cells on a Pap test to make distinction among normal and atypical endometrial cells or atypical endometrial, atypical endocervical, and possible HSIL cells involving endocervical glands: (1) enlarged nucleus (×2 the size of intermediate cell nucleus); (2) the presence of nucleoli; (3) cytoplasmic vacuoles with neutrophils. Salomao *et al*. studied 49 conventional smears of AGC-EM and also found that besides an atrophic smear background and absence of clusters with irregular borders, nuclear size larger than twice that of an intermediate cell nucleus is an important cytologic feature indicative of endometrial malignancy.\[[@ref26]\] Zhou *et al*. have shown that in Pap tests, enlarged nuclei and the presence of nucleoli are reliable diagnostic criteria to make distinctions among normal, atypical, and endometrial adenocarcinoma cells.\[[@ref28]\] The set of criteria we used in our study are relatively objective and have demonstrated a reliable distinction among atypical endometrial cells, atypical endocervical cells, and ASC-H cells.

Third, although HPV DNA tests were ordered on 45.7% of AGC-EM cases in our study, none of them is positive for high-risk HPV. This result is expected. HPV DNA testing is recommended in 2012 ASCCP follow-up guidelines of women with AGC Pap results, not as an initial reflex test, but as an additional ancillary test to follow initial colposcopic evaluation and endocervical sampling.\[[@ref20]\] Reflex or co-test for high-risk HPV DNA testing has been shown to increase the sensitivity and specificity of detecting significant cervical lesions among women with AEC or AGC, favor endocervical origin or AGC, NOS on cytology.\[[@ref29][@ref30][@ref31]\] However, HPV DNA testing does not have added value for detecting endometrial hyperplasia/adenocarcinoma. Zhao *et al*. found in their study that HPV testing after an AGC Pap was not useful in the detection of endometrial and ovarian carcinoma in women older than 50.\[[@ref32]\] Our results support the recommendation of TBS to further classify AGC to the cell of origin whenever possible. HPV DNA testing is useful in women with AGC-EC or AGC, NOS, but should not be performed on AEM or AGC-EM.

In summary, this is a large cytologic-histologic correlation study on AEM and AGC-EM designed to evaluate the diagnostic value of the ThinPrep^®^ Pap test in the detection of endometrial hyperplasia/adenocarcinoma. Furthermore, patients with abnormal clinical presentations are correlated with Pap test findings of AEM and AGC-EM. Our data demonstrate that AEM and AGC-EM Pap tests have a relative high specificity of predicting endometrial pathology. Patients with Pap test interpretations of AEM or AGC-EM and the clinical presentation of abnormal vaginal bleeding should be followed closely.
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